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Description

BACKGROUND

Field

[0001] The present invention generally relates to wire-
less communications networks, wireless communication
devices participating in such networks, and the operation
of the foregoing equipment. More particularly, the inven-
tion concerns a new technique for base stations to trans-
mit call/broadcast paging messages to wireless commu-
nications devices, and a consequently more efficient
technique for such devices to receive call/broadcast pag-
ing messages.

Background

[0002] Mobile phone designers are faced with a variety
of different engineering challenges. One of the most per-
plexing problems is the necessity of using batteries to
power the phone’s transceiver, speaker, microphone,
display, and other electronics. A battery can only provide
a finite amount of power until exhaustion, at which time
the phone ceases to work. Of course, most mobile phone
batteries are rechargeable, but this requires access to a
power source.
[0003] Mindful of this vulnerability, mobile phone de-
signers have engineered their products with various low
power states. In the absence of any outgoing or incoming
calls, or during extended periods of inactivity in a data
call, a mobile phone is typically in an "idle" state. At times,
some phone models enter a "sleep" state where the
phone selectively disables circuitry such as its transceiv-
er, central processor, and certain other hardware. At this
point, the phone consumes hardly any current. At peri-
odic intervals that are preset by the network, the phone
briefly awakens, chiefly to receive call paging messages
(if any) from base stations alerting the phone to incoming
calls, and additionally for other reasons such as search-
ing for pilot signals of nearby base stations, etc. When
the mobile phone cannot achieve communications with
any base stations for some period of time, the phone
enters a "deep sleep" state, during which the phone
seeks service at very infrequent intervals and meanwhile
powers-down to an even greater extent.
The foregoing operational states contribute significantly
to conserving battery power. And, in some respects, this
state of the art is completely satisfactory. Nonetheless,
engineers at Qoalcomm Corporation ("QUALCOMM")
are continually seeking to new ways to reduce the power
consumption of mobile phones. QUALCOMM engineers
are also concerned with incorporating new mobile phone
features without sacrificing previous achievements to-
ward reducing mobile phone power consumption. In this
respect, one area of possible focus concerns the pro-
posed future network delivery of broadcast content to
mobile phones. Those in the industry expect that actual

delivery of broadcast programs to mobile phones will be
preceded by broadcast paging messages, advising mo-
bile phone users that the broadcast programs have be-
come available.
Accordingly, in order to receive this added paging mes-
sage, dormant mobile phones will have to extend their
existing wakeup sequences, or worse, engage in an ad-
ditional wakeup sequence. In either case, mobile phones
will have to consume additional power in order to receive
the added broadcast paging message. As explained
above, engineers typically seek to minimize mobile
phone power consumption. Therefore, certain problems
are presented by the future need for mobile phones to
additionally receive broadcast paging messages, in ad-
dition to the existing call paging messages.
US 5 918 170 discloses an improved method for operat-
ing a mobile station in a sleep mode. The network trans-
mits a forward control channel to the set of mobile sta-
tions, the forward control channel being organized as a
frame structure that is continuously repeated. Each frame
structure includes an overhead information portion and
a plurality of paging information portions
US 5 870 673 discloses a power saving sleep mode of
a mobile terminal from which it wakes up periodically to
monitor for paging messages.
US 6 477 382 B1 discloses the periodical transmission
of paging messages over a paging broadcast channel.
The periodicity is dynamically adjusted based on the
amount of paging traffic. The paging messages are trans-
mitted in a paging packet also comprising a paging point-
er which indicates when the next packet will be transmit-
ted.

SUMMARY

[0004] The above problems are solved by a method
according to claim 1, a signal-bearing medium according
to claim 14, a circuitry according to claim 15 and a wire-
less communication device according to claim 17.
[0005] A wireless communications network responds
to each incoming call placed to a wireless communica-
tions device by transmitting a call-paging message within
a corresponding partition of a digital radio frame of pre-
scribed format. Responsive to each occurrence of a
broadcast event, the network-transmits a repeating
broadcast-paging message announcing the availability
of broadcast content from the network. The broadcast-
paging message is transmitted multiple times within each
digital radio frame.
[0006] Another sequence describes WCD operation in
this network. Responsive to wakeup from sleep, the WCD
detects received signal quality. The WCD also receives
scheduled network transmission of a call-paging mes-
sage, and a number of instances (at least one) of a re-
peating network transmitted broadcast-paging message
that occurs multiple times for each scheduled transmis-
sion of the call-paging message. This number varies in-
versely with the detected signal quality.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1A is a block diagram of some hardware
equipment of a wireless communications network.
[0008] FIG. 1B is a block diagram of the hardware com-
ponents and interconnections of a wireless communica-
tions device.
[0009] FIG. 2 is a block diagram of an exemplary digital
data processing machine.
[0010] FIG. 3 is a plan view of an exemplary sig-
nal-bearing medium.
[0011] FIG. 4 is a flowchart illustrating a network se-
quence to transmit call-paging and broadcast-paging
messages.
[0012] FIG. 5 is a flowchart illustrating a power-opti-
mized sequence for a wireless communications device
to receive call-paging and broadcast-paging messages.
[0013] FIG. 6 is a signal diagram illustrating some ex-
emplary paging messages.

DETAILED DESCRIPTION

[0014] The nature, objectives, and advantages of the
invention will become more apparent to those skilled in
the art after considering the following detailed description
in connection with the accompanying drawings.

HARDWARE COMPONENT & INTERCONNECTIONS

Introduction

[0015] The present disclosure utilizes a wireless com-
munications network with various base stations and
WCDs, among other components. The base stations
transmit call-paging messages advising the WCD of in-
coming voice/data calls. The base stations also transmit
broadcast-paging messages advising the WCDs of
broadcast programs that are available for the WCDs to
download, i.e., on-demand broadcast content. Base sta-
tions transmit the call/broadcast paging messages in
such a manner (discussed below) to facilitate power-ef-
ficient receipt by WCDs. Relatedly, the WCDs are pro-
grammed to utilize these features in order to receive the
call/broadcast paging messages while consuming a min-
imum amount of electrical power.
[0016] Further detail is provided below concerning the
overall design and operation of this system, as well as
its various components.

Wireless Communications Network

[0017] FIG. 1A illustrates a highly simplified model of
an exemplary wireless communications network 120. In
one embodiment, the network 120 may be implemented
as a Telecommunications Industry Association (TIA)
IS-95 type network. This type of network, for example, is
useful for WCDs to receive and place voice calls as well
as to send/receive e-mail, surf the Internet, and exchange

other digital data.
[0018] The network 120 includes various WCDs 134,
which comprise CDMA compatible wireless telephones
in this particular illustration. The WCDs may also be re-
ferred to as mobile stations, access terminals, subscriber
stations, user equipment (UE), and other names. The
WCDs 114 are served by various base stations 130,
which exchange voice and/or packet data content with
the WCDs 134.
[0019] Telephone calls and other voice communica-
tions are conducted by exchanging data between WCDs
134 and base stations 130 via radio frequency (RF) elec-
tromagnetic signal channels. Base stations may also ex-
change other types of information with the WCDs 134,
such as call paging messages, origination messages,
registration messages, pilot signal reports, and other dig-
ital data. In addition, digital content is conducted by ex-
changing internet protocol (IP) packet data between
WCDs 134 and base stations 130 for relay to the Internet
121 or another packet data network. Packet data appli-
cations may run directly on the WCDs 134, or may run
on a separate computer device that uses the WCD 134
as a wireless modem.
[0020] Some or all of the base stations 130 may be
implemented using hardware such as that used by con-
ventional base stations in commercial use today. Each
base station 130 is coupled to a base station controller
(BSC) 126, which conducts two-way information flow be-
tween base stations 130 and various network facilities
124 (described below). The BSCs 126 perform various
functions that allow mobile communication to take place,
including orchestrating the handoff of WCDs 134 be-
tween base stations. BSCs may also include a packet
control function (PCF) module to exchange IP data pack-
ets with the base stations 130. Each BSC 126 may be
implemented using hardware such as that used by con-
ventional wireless networks in commercial use today, for
example.
[0021] For use in processing voice calls and other re-
lated data, the network facilities 124 may include com-
ponents such as a mobile switching center (MSC), mobile
telephone switching office (MTSO), etc. A MSC compo-
nent, for example, relays voice stream information be-
tween the BSCs 126 and the public switched telephone
network (PSTN) 125. An MSC also operates to provide
mobility control, call processing, and call routing func-
tionality.
[0022] For use in processing digital data unrelated to
voice calls, the network facilities 124 may include com-
ponents such as one or more home and foreign agents.
In this context, the network facilities 124 exchange IP
data between the BSCs 126 and one or more home
agents 122 via one or more links 123, such as wireless
or wire-line T1 or T3 links, fiber optic connections, Eth-
ernet, or other Internet Protocol (IP) connections. The
home agent 122, in turn, is coupled to the Internet 121.
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Wireless Communications Device

[0023] FIG. 1B illustrates the construction of an exem-
plary WCD 134 by depicting the makeup of a wireless
telephone 100. The telephone 100 includes an antenna
106, transceiver 104, speaker 108, user interface 110,
microphone 114, power source 112, timer 115, and stor-
age 117, along with any other conventional circuitry that
may vary depending upon the application. A manager
102, which may comprise an instruction-executing proc-
essor or digital logic circuitry (as discussed below),
serves to manage operation of the other components as
well as signal routing between these components.
[0024] The power source 112 comprises an electric
battery, solar power source, biological power source,
hand-crank, or other portable power supply. The timer
115 may comprise a hardware timer, software timer, or
other appropriate timer. One especially power-efficient
example of the timer 115 is a hardware timer such as
circuitry that provides a hardware interrupt signal to the
manager 102. Alternatively, software, firmware, or other
timer constructs may be used. The storage 117 may com-
prise a hardware construct (such as volatile or non-vol-
atile circuit memory, magnetic storage, etc.) or software
construct (such as a register, byte, address, or other unit
of storage).
[0025] Although a mobile wireless telephone 100 is il-
lustrated, a WCD may be mobile or stationary. Further-
more, a WCD may comprise any data device that com-
municates through a wireless channel or through a wired
channel, for example using fiber optic or coaxial cables.
In addition to (or instead of) wireless and wireline phones,
a WCD may be configured to implement various other
devices including but not limited to PC card, compact
flash, external or internal modem, etc.

Exemplary Digital Data Processing Apparatus

[0026] Various constructs may be used to implement
the data processing entities of FIGS. 1A-1B. One exam-
ple is a digital data processing apparatus, as exemplified
by the apparatus 200 of FIG. 2.
[0027] The apparatus 200 includes a processor 202,
such as a microprocessor, personal computer, worksta-
tion, controller, microcontroller, state machine, or other
processing machine, coupled to a storage 204. In the
present example, the storage 204 includes a fast-access
storage 206, as well as nonvolatile storage 208. The fast-
access storage 206 may comprise random access mem-
ory ("RAM"), and may be used to store the programming
instructions executed by the processor 202. The nonvol-
atile storage 208 may comprise, for example, battery
backup RAM, EEPROM, flash PROM, one or more mag-
netic data storage disks such as a "hard drive", a tape
drive, or any other suitable storage device. The appara-
tus 200 also includes an input/output 210, such as a line,
bus, cable, electromagnetic link, channel, interface, or
other means for the processor 202 to exchange data with

other hardware external to the apparatus 200.
[0028] Despite the specific foregoing description, ordi-
narily skilled artisans (having the benefit of this disclo-
sure) will recognize that the apparatus discussed above
may be implemented in a machine of different construc-
tion, without departing from the scope of the invention.
As a specific example, one of the components 206, 208
may be eliminated; furthermore, the storage 204, 206,
and/or 208 may be provided on-board the processor 202,
or even provided externally to the apparatus 200.

Logic Circuitry

[0029] In contrast to the digital data processing appa-
ratus discussed above, a different embodiment of the
invention uses logic circuitry instead of computer-exe-
cuted instructions to implement some or all of the various
processing entities such as those mentioned above. De-
pending upon the particular requirements of the applica-
tion in the areas of speed, expense, tooling costs, and
the like, this logic may be implemented by constructing
an application-specific integrated circuit (ASIC) having
thousands of tiny integrated transistors. Such an ASIC
may be implemented with CMOS, TTL, VLSI, or another
suitable construction. Other alternatives include a digital
signal processing chip (DSP), discrete circuitry (such as
resistors, capacitors, diodes, inductors, and transistors),
field programmable gate array (FPGA), programmable
logic array (PLA), programmable logic device (PLD), and
the like.

OPERATION

[0030] Having described various structural features,
some operational aspects of the present disclosure are
now described.

Signal-Bearing Media

[0031] Wherever any functionality of the present dis-
closure is implemented using one or more machine-ex-
ecuted program sequences, such sequences may be
embodied in various forms of signal-bearing media. In
the context of FIG. 2, such a signal-bearing media may
comprise, for example, the storage 204 or another signal-
bearing media, such as a removable data storage prod-
uct 300 (FIG. 3), directly or indirectly accessible by a
processor 202. Whether contained in the storage 206,
media 300, or elsewhere, the instructions may be stored
on a variety of machine-readable data storage media.
Some examples include direct access storage (e.g., a
conventional "hard drive", redundant array of inexpen-
sive disks ("RAID"), or another direct access storage de-
vice ("DASD")), serial-access storage such as magnetic
or optical tape, electronic non-volatile memory (e.g.,
ROM, EPROM, flash PROM, or EEPROM), battery back-
up RAM, optical storage (e.g., CD-ROM, WORM, DVD,
digital optical tape), paper "punch" cards, or other suita-
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ble signal-bearing media including analog or digital trans-
mission media and analog and communication links and
wireless communications. In an illustrative embodiment
of the invention, the machine-readable instructions may
comprise software object code, compiled from a lan-
guage such as assembly language, C, etc.

Logic Circuitry

[0032] In contrast to the signal-bearing medium dis-
cussed above, some or all of the present disclosure’s
functionality may be implemented using logic circuitry,
instead of using a processor to execute instructions.
Such logic circuitry is therefore configured to perform op-
erations to carry out some or all of the method aspects
of this disclosure. The logic circuitry may be implemented
using many different types of circuitry, as discussed
above.

Introduction to Operational Details

[0033] As mentioned above, an operational aspect of
the present disclosure involves new techniques for net-
work transmission of paging messages to WCDs (FIG.
4). A different but interrelated technique concerns a con-
sequently more power efficient sequence for WCDs to
receive paging messages (FIG. 5).

Terminology - Explanation of Signal Diagram

[0034] In order to better understand FIGS. 4-5, a signal
diagram 600 is first explained (FIG. 6). Broadly, and as
described in greater detail below, 3GPP standard WCD-
MA (release 99) dictates that each base station send
call-paging messages to its various WCDs during a care-
fully timed interval, which may last from 80 milliseconds
to 5.12 seconds. This interval, herein called a "paging
interval," is illustrated by 602 in regard to a representative
("subject") base station. "Call-paging" as used herein re-
fers to pages for incoming voice (or data) calls, as well
as pages to indicate imminent network-initiated data ac-
tivity following an extended period of data inactivity when
the WCD is "connected" to a wireless packet data net-
work.
[0035] Paging data is transmitted in the form of multiple
"radio frames." Digital communication frames are known
in CDMA and other relevant disciplines, and many such
examples of such frames are discussed in the numerous
U.S. patents assigned to QUALCOMM. In one example
of the present disclosure, each radio frame occupies ten
milliseconds. The paging interval 602 includes radio
frames 604, 605, and others 607 (not to scale). The other
607 radio frames of the interval 602 are not shown in the
interest of concise explanation. Each radio frame is fur-
ther divided into segments referred to herein as "parti-
tions." For example, various partitions 610 of the radio
frame 604 are shown.
[0036] Each different partition 610 is reserved for the

subject base station to transmit a call-paging message
to a different group of one or more corresponding WCDs,
which are assigned to that particular partition. Reference
616 shows a call-paging message associated with the
partition 650 and its WCD(s).
[0037] In one example, the call-paging messages are
binary, where one binary value indicates that one or more
WCDs assigned to that call-paging message are being
paged, and the other binary value indicates that none are
being paged. Instead of a binary zero, for example, a null
or absence of signal may be substituted. The network
transmits detailed information about each incoming call
in a separate overhead message or channel. This infor-
mation is available for WCDs to leam more about their
incoming calls, and even to resolve which WCD is re-
ceiving the call if multiple WCDs are assigned to the same
partition.
[0038] As introduced by the present disclosure, the
paging interval 602 contains a maximum of one call-pag-
ing message for each different WCD. In other words each
WCD can only receive its call-paging message in an as-
signed one of the partitions 610. Yet, for each WCD’s
call-paging message, there are multiple instances of a
repeating broadcast-paging message. As contemplated
by a more detailed example, multiple instances of the
broadcast-paging message may occur within each radio
frame.
[0039] In the illustrated example, reference 618 shows
a repeating broadcast-paging message that occurs mul-
tiple times in the radio frame 604; yet, in the radio frame
604 there is only a single occurrence of each WCD’s
call-paging message (such as 616, for the WCDs of the
partition 650). In the illustrated example, the broadcast-
paging message 618 occurs in partitions 651, 652, and
653. The illustrated relationship between call/broadcast
paging messages ensures that the time period between
each call-paging message (such as 616) and the nearest
broadcast-paging message (618) cannot exceed a pre-
determined maximum length of time. This novel feature
is used to help WCDs conserve power, as discussed in
greater detail below.
[0040] In the illustrated example, the broadcast-paging
message 618 pertains to one set of broadcast programs
or services. Optionally, another broadcast-paging mes-
sage 619 may be provided, pertaining to a different set
of broadcast programs. For instance, one broadcast-
paging message may represent CNN and MSNBC pro-
grams, whereas another broadcast-paging message
represents ESPN broadcast content Instances of the
broadcast-paging message 619 occur in partitions 654,
655, and 656 of the radio frame 604. As shown, the broad-
cast-paging messages 618, 619 are interlaced. As with
the broadcast-paging message 618, the illustrated rela-
tionship between call-paging message 616 and broad-
cast-paging messages 619 minimum ensures that the
time between the call-paging message and the nearest
broadcast-paging message cannot exceed the predeter-
mined maximum length of time.
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Operation - Network Transmission of Call/Broadcast 
Paging Messages

[0041] FIG. 4 depicts some network operations 400
related to the present disclosure. Without any intended
limitation, the operations 400 are illustrated in the specific
context of the hardware of FIGS. 1A-1B. As illustrated,
the operations 400 are performed independently by each
base station 130. The following description concerns the
operations 400 as performed by one representative
("subject") base station. Without departing from the
scope of the present disclosure, however, certain tasks
in the sequence 400 may actually be conducted by hier-
archically superior components of the network 120, with
the results being passed down to the base stations in the
form of status updates or commands. This may centralize
certain actions, avoiding the need for duplicating the
same steps at all base stations.
[0042] In step 402, the subject base station 130 deter-
mines whether a pertinent incoming voice/data call is oc-
curring. The incoming call is pertinent if it is directed to
a WCD that (1) is in communication with that base station,
(2) resides in the base station’s coverage area, (3) has
designated the subject base station as "primary," or (4)
has another specified relationship with the base station.
One example of step 402 comprises a "pull," where the
base station queries other components of the network
120 to determine whether there are any incoming calls
for WCDs that are pertinent to the base station. In another
example, step 402 is a "push," where the base station
receives notification whenever there are any incoming
calls for pertinent WCDs. Step 402 is repeated continu-
ally, periodically, or according to another appropriate
schedule, as shown by 402a. Accordingly, step 402 may
be performed in parallel with subsequent step 404 and
onwards.
[0043] In step 404, the subject base station 130 deter-
mines whether a "broadcast event" has occurred. A
broadcast event comprises a network-assigned direction
to notify WCDs of a particular broadcast program. For
example, a broadcast event occurs when new broadcast
content becomes available, for example, arrival of a news
story, sports highlight, or music video. A broadcast event
may also occur when the network mandates a second,
third, or other repeated notification of given broadcast
content In a "pull" example, step 404 comprises the base
station’s active query of other components in the network
120 to determine whether WCDs should be initially noti-
fied (or re-notified) of any particular broadcast programs.
In a "push" example, step 404 is a passive operation of
the base station receiving notification messages when-
ever the network announces, schedules, or otherwise
establishes a broadcast event. Step 404 is repeated con-
tinually, periodically, or according to another appropriate
schedule, as shown by 404a. Accordingly, step 404 may
be performed in parallel with subsequent steps 406 and
onwards.
[0044] Step 408 begins a new paging interval. Broadly,

and as described in greater detail below, each base sta-
tion sends call-paging messages to its WCDs during a
paging interval. Under the 3GPP WCDMA (release 99)
standard, the paging interval may last from 80 millisec-
onds to 5.12 seconds. Since CDMA communications oc-
cur in the format of radio frames, the paging interval ac-
tually occupies a number of radio frames. Each radio
frame, in one example, lasts for ten milliseconds. Accord-
ingly, step 408 illustrates the beginning of this paging
interval. Depending on the manner of implementing the
network, different WCDs may be assigned completely
different paging intervals. For example, WCDs that need
access to low-latency network-initiated services may be
assigned a short paging interval whereas WCDs receiv-
ing voice calls may be assigned much longer paging in-
tervals.
[0045] As discussed above in conjunction with FIG. 6,
each radio frame is divided into multiple segments, re-
ferred to herein as "partitions." As one example, an illus-
trative system may use 144 partitions per radio frame.
Each partition may carry one call-paging message, which
is applicable to one or multiple WCDs as pre-arranged
by the network, carrier, etc. Therefore, each WCD is as-
signed a specific partition of a specific radio frame during
which to receive its call-paging message, if any.
[0046] In addition to the call-paging operations as dis-
cussed above, the base station transmits a repeating
broadcast-paging message during the paging interval.
Multiple instances of the same broadcast-paging mes-
sage are repeated throughout the paging interval in order
to guarantee receipt by all WCDs, regardless of their as-
signed radio frame. Moreover, as explained below, the
broadcast-paging message is repeated multiple times
within each radio frame, in order to minimize the time
between the partition where a given WCD’s call-paging
message occurs and the nearest preceding or subse-
quent broadcast-paging message. Moreover, as dis-
cussed above, there may be different broadcast-paging
messages pertaining to different sets of broadcast con-
tent, although the present example is limited to one re-
peating broadcast-paging message for ease of explana-
tion.
[0047] Step 414 begins repeated transmission of the
broadcast-paging message. As discussed below, the
base station transmits identical instances of the broad-
cast-paging message throughout the paging interval.
The broadcast-paging messages and call-paging mes-
sages, in one example, may be transmitted in the same
frequency band using different channelization codes. In
one example, the broadcast-paging message comprises
a bit or other abbreviated signal merely indicating to the
WCDs within range whether broadcast content is avail-
able, with further information being available in a sepa-
rately transmitted message. For example, a broadcast-
paging bit of one means that new broadcast content is
available, whereas a broadcast-paging bit of zero means
that there is no new broadcast content.
[0048] As an example, the broadcast-paging message
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may be broadcast two, three or many more times per
radio frame in order to minimize the time between that
broadcast-paging message and the various call-paging
messages occurring in the same radio frame. In other
words, this limits the length of time between any given
call-paging message and the nearest broadcast-paging
message (preceding or following the call-paging mes-
sage) to a predetermined maximum. For example, if the
broadcast-paging message is broadcast twice during
each 10 millisecond radio frame, this guarantees that the
time between any given call-paging message and the
nearest broadcast-paging paging message cannot ex-
ceed 2.5 milliseconds. This time may be reduced even
further by repeating the broadcast-paging message
three, four, or more times per radio frame.
[0049] Furthermore, in theory, the broadcast-paging
message may be transmitted during each and every par-
tition; however, spacing the message out gives other
broadcast-paging messages (concerning different
broadcast content) an equal opportunity to page the base
station’s WCDs during the intervening gaps. In a simpli-
fied example, where there are two different broadcast-
paging messages, the network broadcasts one in radio
frame partitions 5, 10, 15, 20, etc. The other is broadcast
in radio frame partitions 6, 11, 16, 21, etc.
[0050] Also in theory, the base station may limit trans-
mission of broadcast-paging messages to those parti-
tions that are assigned to WCDs having an interest in
that particular broadcast content. However, depending
upon the network architecture, setup, and broadcast sub-
scription arrangement, the network may be unaware of
individual WCDs’ broadcast subscriptions. Furthermore,
two WCDs sharing the same partition could not be easily
satisfied if they subscribe to different broadcast packag-
es.
[0051] At any rate, ensuring temporal proximity be-
tween broadcast-paging and call-paging messages
helps WCDs to save power by quickly resuming sleep in
the event the call-paging and broadcast-paging messag-
es are both negative.
[0052] After step 414, step 416 attends to a first radio
frame of the current interval. Here, the base station trans-
mits call-paging messages for all WCDs assigned to that
radio frame (step 418). Each call-paging message occurs
in a different partition of the subject radio frame. In the
illustrated example, the call-paging messages comprise
a bit or other abbreviated signal merely indicating to the
WCDs within range that broadcast content is available
for them, with further information being available in a sep-
arately transmitted message. For example, a call-paging
bit of one means that an incoming call is occurring for
some or all of the WCDs assigned to the current radio
frame, whereas a call-paging bit of zero means that no
incoming calls are occurring for WCDs assigned to this
frame.
[0053] Next, step 420 asks whether the base station
has completed all radio frames for the current paging
interval. If not, step 422 advances to the next radio frame,

and the base station then transmits call-paging messag-
es for the WCDs assigned to that radio frame (step 418).
[0054] When all radio frames have been completed
(step 420), the base station is finished transmitting
call-paging messages for the current interval. According-
ly, the base station also stops transmitting the broadcast-
paging message (step 424), and the current interval
ends. A new interval later begins when step 424 returns
to step 408, which occurs on a prescribed schedule. For
increased broadcast-paging message reliability, the
base station may optionally re-transmit the broadcast-
paging message, not only over multiple radio frames, but
over multiple paging intervals.

Operation - Wireless Communications Device

[0055] FIG. 5 depicts the WCD operations 500 related
to receiving call-paging and broadcast-paging messag-
es. Without any intended limitation, the operations 500
are illustrated in the specific context of the hardware of
FIGS. 1A, 1B, and 4. As illustrated, the operations 500
are performed independently by each WCD. The follow-
ing description concerns the operations 500 as per-
formed by a representative ("subject") WCD.
[0056] In step 502, the WCD awakens from sleep. This
entails the manager 102 leaving a reduced power state
in response to a regularly scheduled hardware interrupt
triggered by the timer 115, which is scheduled according
to step 520 (below). Namely, the timer 115 starts the
wakeup sufficiently in advance so that the WCD will be
able to receive its call-paging message in the appointed
radio frame and partition. In step 504, the WCD performs
various wakeup overhead tasks involved in preparing its
different RF, analog, and digital subsystems for receiving
the call-paging message. Other wakeup overhead tasks
may also be performed, such as boot-up, loading pro-
grams into memory, configuring hardware, etc. The de-
tails of entering/leaving sleep state are explained in a
variety of issued and pending patent applications as-
signed to QUALCOMM.
[0057] In step 506, the manager 102 waits for the next
call-paging or broadcast-paging message. Depending
upon exactly when the WCD emerges from sleep (which
may be specifically planned as discussed below), the first
paging message to be received may be the call-paging
message or one of the repeated broadcast-paging mes-
sages. In any case, the manager 102 receives this mes-
sage in step 508. In the example where there are different
broadcast-paging messages for different broadcast serv-
ices, step 506’s receipt of the broadcast-paging message
involves receiving the broadcast-paging message perti-
nent to the WCD’s particular subscription package.
[0058] In step 509, the manager 102 evaluates signal
"metrics" of one or more prescribed signals from the net-
work. This is used to determine how many times to listen
to the broadcast-paging message during the sequence
506-510. For instance, if the broadcast-paging message
was received once but signal strength/quality is poor,
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step 509 may decide to receive another instance of the
message.
[0059] In one example of step 509, the measurement
of signal metrics may comprise the manager 102 com-
municating with the transceiver 104 to measure the raw
power arriving in the RF band upon which the WCD com-
municates. As a different example, step 509 may be per-
formed by the manager 102 measuring raw power of the
common pilot signal broadcast by one or more base sta-
tions in communication with the WCD. As still another
example, the manager 102 may compute the signal-to-
noise ratio of the common pilot signal. As still another
example, the manager 102 may compute the signal-to-
noise ratio of the paging message itself. In the signal
metrics of step 509 utilize a common pilot signal as the
sample signal, this step may be performed at a different
time, such as before step 506. The labeling of signal met-
rics as "poor" or "good" may involve comparing signal
metrics to a predetermined threshold, using a moving
average, reviewing historical data specific to the subject
WCD, or any other useful technique.
[0060] In step 510, the manager determines whether
it must wait to receive another paging message. This is
determined by the number of times step 506 has been
performed, along with the results of step 509, discussed
above. Optionally, signal metrics from the previous wake-
up state (as performed by step 518) may be considered
in addition or instead of the signal metrics of step 509.
As one example of step 510, if the first performance of
step 506 in the current wakeup state obtained the
call-paging message, then step 510 would dictate repeat-
ing step 506 to obtain the broadcast-paging message, or
vice versa. Also, even if both call-paging and broadcast-
paging signals have been received, in step 510 the man-
ager 102 may decide to receive another one or more
instances of the broadcast-paging message in poor sig-
nal reception conditions (as measured during step 509,
for example).
[0061] In a different example, if the signal reception
conditions were poor during the previous wake-up state,
the manager 102 may have scheduled (520, discussed
below) a wake-up early enough to monitor one broad-
cast-paging message, the call-paging message, then an-
other broadcast-paging message. After receiving the first
broadcast-paging message (in step 506), if the manager
102 determines (step 509) that signal reception condi-
tions have improved to the point that the reception of a
single broadcast-paging message is sufficient, step 510
would conclude that the manager 102 does not need to
stay awake after receiving the call-paging message to
monitor the second instance of the broadcast-paging
message.
[0062] When the manager does not need to obtain any
further paging messages, step 510 advances to step 512.
In step 512, the manager 102 branches either (1) to step
514 if step 506 revealed call and/or broadcast pages ap-
plicable to the subject WCD, or (2) to step 518 if step 506
did not reveal any pages for this WCD.

[0063] In the case of step 514, the manager 102 con-
tinues to stay awake and performs various other tasks
516 as required to process or respond to the recent pag-
es. Namely, in the case of call-paging, the manager 102
obtains further information about the incoming call, an-
swers the call, etc. In the case of broadcast-paging, the
manager 102 contacts network equipment (or reviews
other message content independently transmitted by the
network) to obtain a description of the announced broad-
cast content, download the content itself automatically
(in accordance with a default setting or previously spec-
ified user input) or manually (per user keypad or voice
instructions), etc.
[0064] In contrast to the foregoing description, if the
WCD did not receive call and/or broadcast pages in step
506, the manager 102 prepares for resumption of sleep.
In step 518, the manager 102 evaluates signal metrics
to determine how many times to listen to the broad-
cast-paging message (in step 506) before the next call
paging message occurs. The measurement of signal
metrics in step 518 may be performed in different ways,
as discussed above in the context of step 509. After step
518, the manager 102 plans the next wakeup state (step
520). Namely, the manager 102 programs, sets, or oth-
erwise configures the timer 115 to activate the manager
102 at the appropriate wakeup time. This utilizes infor-
mation including (1) signal metrics, (2) the WCD’s as-
signed call-paging time (e.g., partition), which is broad-
cast by the network on an appropriate overhead channel,
fixed by the network or carrier when the WCD is activated,
or otherwise established according to known procedures,
and (3) the schedule of broadcast-paging messages,
which may also be available via similar means.
[0065] As one example, in conditions of good signal
metrics (as measured in step 518), the manager 102 may
schedule wakeup so that the WCD completes step 504
at the last possible moment still permitting receipt of the
call-paging message and the nearest (in time) preceding
or following broadcast-paging message. This is possible
where the WCD has awareness of the transmission
schedule of the broadcast-paging messages, either
through built-in programming of the WCD, receipt of over-
head transmissions from the network, programming of
the WCD occurring during activation with the present car-
rier, etc.
[0066] In conditions of poor signal metrics (as meas-
ured in step 518), the manager 102 can schedule steps
502/506 so that the WCD necessarily completes step
504 in time to receive the broadcast-paging message
prior to the call-paging signal. This, of course, would be
followed by receipt of the call-paging message itself and
then the next broadcast-paging message. In this way,
the WCD obtains two broadcast-paging messages and
the single call-paging message in minimal time. If signal
metrics are especially poor, the manager 102 may
choose to gather the broadcast-page message two,
three, or even more times prior to the next call-paging
message, utilizing the most efficient combination of pre-
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and post- call-paging message partitions.
[0067] The labeling of signal metrics as "poor" or
"good" may involve comparing signal metrics to a prede-
termined threshold, using a moving average, reviewing
historical data specific to the subject WCD, or any other
useful technique.
[0068] The foregoing planning is conducted by the
manager 102 programming the timer 115 to wakeup at
the appropriate time, and/or writing machine-readable in-
structions to the storage 117. Such instructions may com-
prise software, address settings, flags, or any other ap-
propriate indicia for subsequent retrieval and use by the
manager 102 during the next performance of step 506.
[0069] After step 520, the manager 102 directs the ap-
propriate components of the WCD, including itself if ap-
plicable, to enter the reduced-power sleep state (step
522).

OTHER EMBODIMENTS

[0070] Those of skill in the art understand that infor-
mation and signals may be represented using any of a
variety of different technologies and techniques. For ex-
ample, data, instructions, commands, information, sig-
nals, bits, symbols, and chips that may be referenced
throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic
fields or particles, optical fields or particles, or any com-
bination thereof.
[0071] Those of skill further appreciate that the various
illustrative logical blocks, modules, circuits, and algo-
rithm steps described in connection with the embodi-
ments disclosed herein may be implemented as electron-
ic hardware, computer software, or combinations of both.
To clearly illustrate this interchangeability of hardware
and software, various illustrative components, blocks,
modules, circuits, and steps have been described above
generally in terms of their functionality. Whether such
functionality is implemented as hardware or software de-
pends upon the particular application and design con-
straints imposed on the overall system. Skilled artisans
may implement the described functionality in varying
ways for each particular application, but such implemen-
tation decisions should not be interpreted as causing a
departure from the scope of the present invention.
The various illustrative logical blocks, modules, and cir-
cuits described in connection with the embodiments dis-
closed herein may be implemented or performed with a
general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC),
a field programmable gate array (FPGA) or other pro-
grammable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination
thereof designed to perform the functions described
herein. A general purpose processor may be a micro-
processor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller,
or state machine. A processor may also be implemented

as a combination of computing devices, e.g., a combina-
tion of a DSP and a microprocessor, a plurality of micro-
processors, one or more microprocessors in conjunction
with a DSP core, or any other such configuration.
The steps of a method or algorithm described in connec-
tion with the embodiments disclosed herein may be em-
bodied directly in hardware, in a software module exe-
cuted by a processor, or in a combination of the two. A
software module may reside in RAM memory, flash mem-
ory, ROM memory, EPROM memory, EEPROM memo-
ry, registers, hard disk, a removable disk, a CD-ROM, or
any other form of storage medium know in the art. An
exemplary storage medium is coupled to the processor
such the processor can read information from, and write
information to, the storage medium. In the alternative,
the storage medium may be integral to the processor.
The processor and the storage medium may reside in an
ASIC.
Moreover, the previous description of the disclosed em-
bodiments is provided to enable any person skilled in the
art to make or use the present invention. Various modi-
fications to these embodiments will be readily apparent
to those skilled in the art, and the generic principles de-
fined herein may be applied to other embodiments with-
out departing from the scope of the invention. Thus, the
present invention is not intended to be limited to the em-
bodiments shown herein but is to be accorded the widest
scope consistent with the principles and novel features
disclosed herein.
The word "exemplary" is used herein to mean "serving
as an example, instance, or illustration." Any embodi-
ment described herein as "exemplary" is not necessarily
to be construed as preferred or advantageous over other
embodiments.

Claims

1. A method for operating a wireless communications
device (134) operable to receive voice/data calls and
broadcast programs, comprising operations of:

responsive to wakeup from a reduced power
sleep state, performing operations comprising:

receiving a network transmitted call-paging
message,
receiving at least one instance of a repeat-
ing network transmitted broadcast-paging
message that occurs multiple times for each
instance of the call-paging message;
prior to re-entering the sleep state, estab-
lishing a next wakeup time so as to minimize
a total time of receiving the call-paging mes-
sage and at least one instance of the broad-
cast-paging message.

2. The method of claim 1, where the next wakeup time
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is established by programming a timer (115).

3. The method of claim 2, where the timer is pro-
grammed by utilizing an assigned call-paging time
of the wireless communications device.

4. The method of claim 2, where the timer (115) is pro-
grammed by utilizing the schedule of broadcast-pag-
ing messages.

5. The method of claim 2, where the timer (115) is pro-
grammed by utilizing signal metric information.

6. The method of claim 5, where the signal metric in-
formation is compared to a predetermined threshold.

7. The method of claim 6, where in conditions of good
signal metrics, the timer is programmed to receive
one broadcast-paging message prior to the next call-
paging message.

8. The method of claim 6, where in conditions of poor
signal metrics, the timer (115) is programmed to re-
ceive a plurality of broadcast-paging messages prior
to a next call-paging message.

9. The method of claim 1, where the wireless commu-
nications device (134) re-enters the sleep state sub-
stantially immediately after receipt of the call-paging
message and the instances of the broadcast-paging
message.

10. The method of claim 1, where:

the operations further comprise the wireless de-
vice obtaining information including:

a time of network transmission of the next
call-paging message, and
a schedule for network transmission of the
repeating broadcast-paging message;
wherein the execution of a computing oper-
ation utilizes data including the obtained in-
formation.

11. The method of claim 2, the operation of computing
the next wakeup time comprising:

planning an order of receiving the call-paging
message and the broadcast-paging messages
to minimize the time between broadcast-paging
messages and a call-paging message.

12. The method of claim 2, the operation of computing
the next wakeup time comprising:

if a second number is greater than one, planning
the next wakeup time to receive at least one

broadcast-paging message before the next call-
paging message.

13. The method of claim 2, the operations further com-
prising:

planning a first number in regard to a next wake-
up, and
storing a machine-readable representation of
the first number for future retrieval and use by
the wireless communications device (134) re-
sponsive to the next wakeup.

14. At least one signal-bearing medium tangibly embod-
ying a program of machine-readable instructions ex-
ecutable by a digital data processor (202) to perform
operations to manage a wireless communications
device (134) according to any one of method claims
1 to 13.

15. Circuitry including multiple interconnected electrical-
ly conductive elements configured to perform oper-
ations to manage a wireless communications device
(134) according to method claim 1.

16. Circuitry according to claim 15 further configured to
perform operations to manage a wireless communi-
cations device (134) according to any one of method
claims 2 to 13.

17. A wireless communications device (134) operable
to receive voice/data calls and broadcast programs,
comprising:

means for transceiving;
speaker means (108) for producing an audible
signal from an electrical signal;
microphone means (114) for producing an elec-
trical signal from an audible signal;
user interface means (110) for exchanging in-
formation with an operator;
manager means (102) having a circuitry accord-
ing to claim 15.

Patentansprüche

1. Verfahren zum Betreiben eines drahtlosen Kommu-
nikationsgerätes (134), das betrieben werden kann
zum Empfangen von Sprach-/Datenanrufen und
Ausstrahlungsprogrammen, aufweisend die Be-
triebsschritte von:

In Antwort auf das Aufwachen von einem Schlaf-
zustand reduzierter Leistung, Durchführen von
Betriebsschritten aufweisend:

Empfangen einer vom Netzwerk übertrage-
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nen Anruf-Funkrufnachricht,
Empfangen wenigstens einer Instanz einer
sich wiederholenden vom Netzwerk über-
tragenen Ausstrahlungs-Funkrufnachricht,
die für jede Instanz der Anruf-Funkrufnach-
richt mehrere Male auftritt;
vor dem Wiedereintreten in den Schlafzu-
stand, Einrichten einer nächsten Aufwach-
zeit, um eine gesamte Zeit des Empfangens
der Anruf-Funkrufnachricht und der wenig-
stens einen Instanz der Ausstrahlungs-
Funkrufnachricht zu minimieren.

2. Verfahren nach Anspruch 1, wobei die nächste Auf-
wachzeit durch das Programmieren eines Timers
(115) eingerichtet wird.

3. Verfahren nach Anspruch 2, wobei der Timer pro-
grammiert ist durch Verwenden einer zugewiesenen
Anruf-Funkrufzeit des drahtlosen Kommunikations-
gerätes.

4. Verfahren nach Anspruch 2, wobei der Timer (115)
programmiert ist durch Verwenden des Plans von
Ausstrahlungs-Funkrufnachrichten.

5. Verfahren nach Anspruch 2, wobei der Timer (115)
programmiert ist durch Verwenden von Signalme-
trikinformationen.

6. Verfahren nach Anspruch 5, wobei die Signalme-
trikinformationen mit einem vorherbestimmten
Schwellenwert verglichen werden.

7. Verfahren nach Anspruch 6, wobei in dem Zustand
guter Signalmetriken der Timer programmiert ist, um
eine Ausstrahlungs-Funkrufnachricht vor der näch-
sten Anruf-Funkrufnachricht zu empfangen.

8. Verfahren nach Anspruch 6, wobei in dem Zustand
schlechter Signalmetriken der Timer (115) program-
miert ist, um eine Mehrzahl von Ausstrahlungs-Fun-
krufnachrichten vor einer nächsten Anruf-Funkruf-
nachricht zu empfangen.

9. Verfahren nach Anspruch 1, wobei das drahtlose
Kommunikationsgerät (134) in den Schlafzustand
wieder eintritt, im Wesentlichen unmittelbar nach
dem Empfang der Anruf-Funkrufnachricht und den
Instanzen der Ausstrahlungs-Funkrufnachricht.

10. Verfahren nach Anspruch 1, wobei:

Die Betriebsschritte weiterhin umfassen, dass
das drahtlose Gerät Informationen beinhaltend
die folgenden erlangt:

Eine Zeit der Netzwerkübertragung der

nächsten Anruf-Funkrufnachricht, und
Einen Plan für Netzwerkübertragung der
sich wiederholenden Ausstrahlungs-Funk-
rufnachricht;
Wobei das Ausführen eines Berechnungs-
betriebsschrittes Daten verwendet, welche
die erlangten Informationen beinhalten.

11. Verfahren nach Anspruch 2, wobei der Betriebs-
schritt des Berechnens der nächsten Aufwachzeit
umfasst:

Planen einer Reihenfolge des Empfangs der An-
ruf-Funkrufnachricht und der Ausstrahlungs-
Funkrufnachrichten, um die Zeit zwischen Aus-
strahlungs-Funkrufnachrichten und einer Anruf-
Funkrufnachricht zu minimieren.

12. Verfahren nach Anspruch 2, wobei der Betriebs-
schritt des Berechnens der nächsten Aufwachzeit
umfasst:

Wenn eine zweite Zahl größer als Eins ist, Pla-
nen der nächsten Aufwachzeit, um wenigstens
eine Ausstrahlungs-Funkrufnachricht vor der
nächsten Anruf-Funkrufnachricht zu empfan-
gen.

13. Verfahren nach Anspruch 2, wobei die Betriebs-
schritte weiterhin umfassen:

Planen einer ersten Zahl mit Bezug auf ein näch-
stes Aufwachen, und
Speichern einer maschinenlesbaren Darstel-
lung der ersten Zahl für zukünftigen Empfang
und Verwendung durch das drahtlose Kommu-
nikationsgerät (134) in Antwort auf das nächste
Aufwachen.

14. Wenigstens ein signaltragendes Medium, welches
ein Programm von maschinenlesbaren Anweisun-
gen materiell verkörpert, welche durch einen digita-
len Datenprozessor (202) ausgeführt werden kön-
nen, um Betriebsschritte durchzuführen, um ein
drahtloses Kommunikationsgerät (134) gemäß ei-
nem beliebigen der Verfahrensansprüche 1 - 13 zu
verwalten.

15. Schaltkreis beinhaltend mehrere miteinander ver-
bundene elektrisch leitfähige Elemente, die konfigu-
riert sind, um Betriebsschritte zum Verwalten eines
drahtlosen Kommunikationsgerätes (134) gemäß
Verfahrensanspruch 1 durchzuführen.

16. Schaltkreis nach Anspruch 15, weiterhin konfiguriert
zum Durchführen von Betriebsschritten, um ein
drahtloses Kommunikationsgerät (134) gemäß ei-
nem beliebigen der Verfahrensansprüche 2 - 13 zu
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steuern.

17. Drahtloses Kommunikationsgerät (134), das betrie-
ben werden kann, um Sprach-/Datenanrufe und
Ausstrahlungsprogramme zu empfangen, aufwei-
send:

Mittel zum Senden und Empfangen;
Lautsprechermittel (108) zum Erzeugen eines
Tonsignals aus einem elektrischen Signal;
Milcrofonmittel (114) zum Erzeugen eines elek-
trischen Signals aus einem Tonsignal;
Benutzerschnittstellenmittel (110) zum Austau-
schen von Informationen mit einem Betreiber;
Verwaltungsmittel (102), welche einen Schalt-
kreis gemäß Anspruch 15 haben.

Revendications

1. Un procédé de mise en oeuvre d’un dispositif de
communication sans fil (134) pouvant être mis en
oeuvre pour recevoir des appels voix/données et des
programmes multidiffusés, comprenant les opéra-
tions suivantes :

en réponse à un réveil depuis un état de sommeil
à puissance réduite, l’exécution des opérations
comprenant :

la réception d’un message de radiomessa-
gerie d’appel émis par un réseau,
la réception d’au moins une instance d’un
message de radiomessagerie multidiffusé
émis par le réseau de façon répétée, qui
survient une multiplicité de fois pour chaque
instance du message de radiomessagerie
multidiffusé ;
avant de retourner à l’état de sommeil, l’éta-
blissement d’un temps de réveil suivant de
manière à minimiser un temps total de ré-
ception du message de radiomessagerie
d’appel et au moins une instance du mes-
sage de radiomessagerie multidiffusé.

2. Le procédé de la revendication 1, dans lequel le
temps de réveil suivant est établi par programmation
d’un temporisateur (115).

3. Le procédé de la revendication 2, dans lequel le tem-
porisateur est programmé par utilisation d’un temps
attribué de radiomessagerie d’appel du système de
communication sans fil.

4. Le procédé de la revendication 2, dans lequel le tem-
porisateur (115) est programmé par utilisation de la
planification des messages de radiomessagerie
multidiffusés.

5. Le procédé de la revendication 2, dans lequel le tem-
porisateur (115) est programmé par utilisation d’une
information de métrique de signal.

6. Le procédé de la revendication 5, dans lequel l’in-
formation de métrique de signal est comparée à un
seuil prédéterminé.

7. Le procédé de la revendication 6, dans lequel dans
des conditions de bonne métrique de signal, le tem-
porisateur est programmé pour recevoir un message
de radiomessagerie multidiffusé avant le message
de radiomessagerie d’appel suivant.

8. Le procédé de la revendication 6, dans lequel dans
des conditions de mauvaise métrique de signal, le
temporisateur (115) est programmé pour recevoir
une pluralité de messages de radiomessagerie mul-
tidiffusés avant un message de radiomessagerie
d’appel suivant.

9. Le procédé de la revendication 1, dans lequel le dis-
positif de communication sans fil (134) retourne à
l’état de sommeil substantiellement immédiatement
après réception du message de radiomessagerie
d’appel et des instances du message de radiomes-
sagerie multidiffusé.

10. Le procédé de la revendication 1, dans lequel :

les opérations comprennent en outre l’obtention
par le dispositif sans fil d’informations
comprenant :

un temps d’émission réseau du message
de radiomessagerie d’appel suivant, et
une planification de l’émission réseau du
message de radiomessagerie d’appel
répété ;
dans lequel l’exécution d’une opération de
calcul utilise des données incluant les infor-
mations obtenues.

11. Le procédé de la revendication 2, dans lequel l’opé-
ration de calcul du temps de réveil suivant
comprend :

la planification d’un ordre de réception du mes-
sage de radiomessagerie d’appel et des mes-
sages de radiomessagerie multidiffusés pour
minimiser le temps entre messages de radio-
messagerie multidiffusés et un message de ra-
diomessagerie d’appel.

12. Le procédé de la revendication 2, dans lequel l’opé-
ration de calcul du temps de réveil suivant
comprend :
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si un second nombre est supérieur à l’unité, la
planification du temps de réveil suivant pour re-
cevoir au moins un message de radiomessage-
rie multidiffusé avant le message de radiomes-
sagerie d’appel suivant.

13. Le procédé de la revendication 2, dans lequel les
opérations comprennent en outre :

la planification d’un premier nombre par rapport
à un réveil suivant, et
la mémorisation d’une représentation lisible par
machine du premier nombre pour une récupé-
ration future et une utilisation par le dispositif de
communication sans fil (134) en réponse au ré-
veil suivant.

14. Au moins un support porteur de signal incorporant
de façon tangible un programme d’instructions lisi-
bles par machine exécutables par un processeur de
données numériques (202) pour effectuer des opé-
rations afin de gérer un dispositif de communication
sans fil (134) selon l’une des revendications de pro-
cédé 1 à 13.

15. Ensemble de circuits incluant de multiples éléments
électriquement conducteurs interconnectés pour
exécuter des opérations pour gérer un dispositif de
communication sans fil (134) selon la revendication
de procédé 1.

16. Ensemble de circuits selon la revendication 15, con-
figuré en outre pour effectuer des opérations pour
gérer un dispositif de communication sans fil (134)
selon l’une des revendications de procédé 2 à 13.

17. Un dispositif sans fil (134) pouvant être mis en
oeuvre pour recevoir des appels voix/données et des
programmes multidiffusés, comprenant :

des moyens d’émission-réception ;
des moyens formant haut-parleur (108) pour
produire un signal audible à partir d’un signal
électrique ;
des moyens formant microphone (114) pour
produire un signal électrique à partir d’un signal
audible ;
des moyens formant interface utilisateur (110)
pour échanger des informations avec
l’opérateur ;
des moyens gestionnaires (102) comportant un
ensemble de circuits selon la revendication 15.
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